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Executive Summary
A Stormwater Management Plan (SMP) has been prepared by Fuss & O’Neill for the 355 acre watershed that
drains to the Children’s Beach stormwater outfall at Marina Cove.  Currently, public streets and private
properties in the Children’s Beach watershed are subject to regular surface flooding from stormwater runoff.
This SMP evaluates the existing flooding problems in the watershed related to stormwater drainage and
provides recommendations for improvements to the Children’s Beach pumping station as well as an overview
of stormwater management practices that could be implemented throughout the watershed.

The potential for climate change related to precipitation intensity and frequency as well as sea level rise (SLR)
are included in this evaluation.  The year 2070 was selected as the planning horizon based on an assumed 50
year operational life of the pumping station.  Future sea level rise was evaluated using guidance from the
Nantucket Coastal Resiliency Advisory Committee (CRAC) and current policy of the Nantucket Select Board.
Based on this guidance, the recommended design tidal elevation for the 2070 planning horizon is 5.1 feet
(referenced to the NAVD 1988 vertical datum).  The potential for future changes in precipitation was
evaluated using guidance from the Resilient Massachusetts Action Team (RMAT).  Based on that guidance,
the current design rainfall depths were increased by 22% for the 2070 planning horizon.

The existing stormwater drainage system and the proposed improvements to the interim Children’s Beach
pumping station have been analyzed using the PCSWMM hydrologic modeling software.  Various long-term
potential improvements to the pumping station were evaluated.  Based on this evaluation, a group of three
modular pumping stations - equipped with duplex centrifugal 35 Hp pumps - was conceptually designed to
replace the existing temporary pumping station, which is composed of a single 10 Hp centrifugal pump.

The results of these analyses for both the present day and future climate change scenarios show a reduction in
peak flood depths and reduced durations of flooding in the lower reaches of the watershed, but no
meaningful improvements in areas further upland. The results of the analyses also indicate that
increasing the pumping capacity alone, by adding additional pumps or installing larger ones, would
not provide better results.  The effectiveness of the proposed pumping station, however, could
potentially be increased if other improvements were made to the inland stormwater drainage system.

Regarding the location of the pumping station, the existing facility is subject to tidal inundation due to its
proximity to the coastline.  When tidal elevations rise above the top of the tide gate on Harbor View Way (EL
5.1 feet NAVD88), the pumping station cannot operate effectively because the entire surrounding area is
inundated.  It is notable that EL 5.1 feet is also the recommended design tidal elevation for future sea level
rise. This indicates that the frequency in which the pumping station becomes inundated and cannot
operate will increase in the future.  In consideration of this, for long-term sustainability, it is
recommended that an evaluation be completed for relocating of the pumping station to an area
either further inland or along the coastline with a ground elevation greater than EL 5.1 feet.  It is also
recommended that this evaluation include an assessment of potential upgrades to the stormwater
drainage system that could be implemented in combination with the pumping station improvements
to provide further reductions in surface flooding.
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1 Background
The Town of Nantucket has retained Fuss & O’Neill, Inc. (F&O) to complete a Stormwater Management
Plan (SMP) for the watershed that drains to the Children’s Beach pumping station with a goal of providing
recommendations regarding its continued use and potential upgrades to the facility. The purpose of the SMP
is to assess the performance of the pumping station and outfall discharge under various climatological
scenarios.  This assessment has been completed using a hydraulic and hydrologic model of the watershed
developed using the PCSWMM software.  The model integrates the pumping station, the upstream
stormwater drainage system and surface flooding to simulate conveyance of runoff from the watershed to the
outfall at Children’s Beach.

The scope of this SMP is limited to evaluating potential improvements to the pumping station in its existing
location off of Harbor View Way.  However, it should be noted that during the completion of the watershed
analyses and preparation of this report, guidance for future sea level rise was adopted by the Nantucket
Coastal Resiliency Advisory Committee (CRAC) and the Select Board.  Furthermore, the Resilient
Massachusetts Action Team (RMAT) released draft guidance for future increases in precipitation intensity
and frequency.  Based on the guidance for future sea level rise, the pumping station in its current location is
predicted to be increasingly at risk of being inundated by tidal flooding. When this happens, the pumping
station cannot operate effectively. Consideration should be given to relocating the pumping station to an area
further inland at a higher ground elevation.

The scope of this SMP is limited to the following items:

· Hydrologic and hydraulic (H&H) analysis of the existing pumping station and stormwater drainage
system in the Children’s Beach watershed

· H&H analysis of potential improvements to the Children’s Beach pumping station assuming the
facility remains in its current location off of Harbor View Way.

· A conceptual design sketch of pumping station improvements
· Budgetary opinion of construction costs for the proposed pumping station improvements

Currently, stormwater runoff from the approximately 355 acre watershed (see Figure 1) regularly floods streets
and private properties surrounding the Children’s Beach pumping station and in upland areas.  The reasons
for the flooding is related to pumping station performance, undersized stormwater pipes, and clogging of the
pipes, catch basins and manholes related to sediment build-up.  The pumping station has experienced
frequent failures of the originally installed pumps.  As an interim solution, an external skid mounted pump
borrowed from the Nantucket Sewer Department was initially added to the pumping station.  This was later
replaced in June 2020 with a temporary internal centrifugal pump.  However, frequent upstream surface
flooding still occurs and the temporary internal centrifugal pump is not an effective long term solution.

Potential improvements to the existing Children’s Beach pumping station have been evaluated as part of this
SMP.  Based on this evaluation, a group of three modular pumping stations - each equipped with duplex
centrifugal 35 Hp pumps - was conceptually designed to replace the existing single 10 Hp centrifugal pump
temporary pumping station.  The use of larger pumps was also evaluated, but the results of the analysis
indicate that increasing the pumping capacity would not provide significant reductions in upstream surface
flooding.
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The modeling methods and results of the stormwater analyses, advantages and disadvantages of the
improvements, a budgetary opinion of cost, and a conceptual sketch of the proposed pumping station layout
are presented below.

2 Field Data Collection
F&O conducted an initial site visit from February, 24, 2020 to February 26, 2020 to observe flooding
problem areas, verify drainage patterns, confirm drainage boundaries, supplement stormwater structure data
available at the time, and review potential approaches to reduce the flooding potential. The following flood
problem areas and drainage issues within the Children’s Beach watershed were identified during this site visit:

· Harbor View Way, southern portion of North Beach Street, South Beach Street, Easton Street, and
southern portions of Walsh Street and Willard Street.

· Low lying wetland area and neighboring private residences on Easton Street and Lily Street.
· Partially clogged catch basins and pipes throughout the watershed, which limits the conveyance

capacity of the drainage system.
· Surface runoff patterns during observed wet weather storm events.
· Potential or reported flooding areas influenced from tidal fluctuations.

F&O provided the Town DPW with the locations and conditions of the clogged infrastructure so that
blockages could be cleared and infrastructure observed during the follow up site visit. The follow up site visit
occurred from March 2, 2020 to March 6, 2020. During this visit F&O staff and Baxter & Nye staff
completed a field collection for much of the missing stormwater infrastructure data and configurations (e.g.
inverts, rim elevations, pipe sizes). F&O later received additional updated information regarding previously
undiscovered stormwater infrastructure information near Lily Pond in February 2021.

3 Stormwater System Modeling & Design Overview
The existing stormwater components and proposed improvement alternatives were analyzed using the
PCSWMM software, which integrates two-dimensional modeling for the conveyance of surface flooding with
the EPA Stormwater Management Model for conveyance of flow through subsurface stormwater structures.

3.1 Precipitation & Tidal Data

Analyses for the existing conditions and the proposed alternatives were run for the typical maximum monthly
rainfall as well as the 2-year, 5-year, future 2-year, and future 5-year rainfall recurrence intervals, concurrent
with mean low, mean high, and future tidal elevations due to sea level rise.  The typical maximum monthly
rainfall is estimated to be equivalent to 1-inch of precipitation over a 24-hour period.  This estimate is based
on typical rainfall patterns experienced in southern New England.  The rainfall depths for the 2-year and 5-
year storms were obtained from NOAA Atlas 14 Point Precipitation Data1.  The distribution of rainfall over
time (hyetographs) were based on the Natural Resources Conservation Service Type III Synthetic 24-hour

1 National Weather Service. (2015). NOAA Atlas 14 Precipitation-Frequency Atlas of the United States, Volume 10 Version 2.0:
Northeastern States (Connecticut, Maine, Massachusetts, New Hampshire, New York, Rhode Island, Vermont). Department of
Commerce, National Oceanic & Atmospheric Administration. Silver Springs, Maryland.
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Rainfall Distribution2.  Tidal information for mean low (MLW) and mean high water (MHW) were obtained
from NOAA’s Nantucket Island Tidal Station (ID: 8449130).

The present day (2021) design precipitation depths and tidal elevations are summarized in Table 1.  The
determination of future precipitation and tidal elevations are discussed in Section 4 of this report.

Table 1. Nantucket Present Day (2021) Storm Events
Storm Event Tidal Condition &

Elevation (ft)
NAD83

Total
Rainfall

Depth (in)

Duration
(hr)

Typical Monthly MLW (-1.89) 1.00 24
2-year MLW (-1.89) 3.09 24
5-year MLW (-1.89) 3.88 24
Typical Monthly MHW (1.15) 1.00 24
2-year MHW (1.15) 3.09 24
5-year MHW (1.15) 3.88 24

Recurrence interval (also called return period) describes the probability that a specific rainfall amount over a
24-hour period will be equaled or exceeded. For example, there is a 1 in 5 chance that in any given year 3.88
inches of rain will fall on the Children’s Beach watershed in 24 hours (NOAA 2014).  The frequency this
occurs is referred to as a 5-year return period or 5-year storm.

3.2 Hydrologic & Hydraulic Modeling
Data

The hydrologic properties of the subcatchments within the modeled drainage basin were determined from
available topographic, land use, soils, and hydrography data.  Rainfall infiltration rates were calculated using
the Modified Green-Ampt Method.  Soil data from the National Cooperative Soil Survey - Web Soil Survey
was used to assign infiltration parameters to the soils throughout the watershed3.  Land use data was obtained
from the MA Office of Geographic Information (MassGIS)4.

A two-dimensional (2-D) surface was created within PCSWMM to model surface flooding caused by
surcharging within the stormwater system.  Elevation data for the 2-D surface was obtained from a 1-meter
digital elevation model (DEM) originating from the 2013-2014 USGS LiDAR5. One-dimensional (1-D)
elements, including catch basins, manholes, and pipes, were provided as part of the Town’s ArcGIS storm
drainage data layer. Additional 1-D elements not originally included in Town’s the data layer were later added
based on observations and assumptions made as a result of the two 2020 site visits.  Anecdotal evidence
gathered from Town staff regarding frequently inundated catch basins as well as flooding observations by
F&O staff during the site visit were used as reference points during model development.

2 Natural Resources Conservation Service. (June 1986). Technical Release 55: Urban Hydrology for Small Watersheds.  U.S.
Department of Agriculture, Washington D.C.
3 Natural Resources Conservation Service. https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm.
4 Office of Geographic Information (MassGIS), Commonwealth of Massachusetts, MassIT
5 United States Geological Survey, Coastal & Marine Geology Program. (June 15, 2015). 2013-2014 U.S. Geological Survey
CMGP LiDAR: Post Sandy (MA, NH, RI). Department of Commerce, Washington D.C.
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For reference, a subcatchment overview map of the PCSWMM existing conditions model is attached as Figure
1 in Appendix A.

4 Future Climate Considerations
The island of Nantucket is vulnerable to extreme natural storm events and fluctuating sea levels whose
adverse effects are expected to worsen with a changing climate. An investigative study was performed to
reveal potential future climate guidelines that could be used as a basis for the design of the Children’s Beach
Pumping Station to in an effort to allow this infrastructure to maintain its operating efficiency under a
changing future climate. Specifically, two pieces of hydrologic data were the focus of this study: relative sea
level change projections and 24-hour storm event total precipitation projections. The operational life for a
stormwater pumping station in the region is assumed to be 50 years; therefore, the year 2070 was selected to
be the planning horizon year for infrastructure design under future climate conditions.

4.1 Increased Tidal Influence from Sea
Level Rise (SLR)

The Nantucket Coastal Resiliency Advisory Committee (CRAC) has developed a Coastal Resiliency Plan to
address the impact of climate change and sea level rise.  A copy of the CRAC recommendation to the Select
Board is provided in Appendix B.  Presented within CRAC’s Coastal Risk Assessment and Resiliency Strategies
Report (January 2020)6 are two separate sources of local sea level rise projection data. One data source is from
the NOAA 2017 “Global and Regional Sea Level Rise Scenarios for the United States” report and the other is
from the 2018 Massachusetts Climate Change Projections Report published by the Northeast Climate
Adaptation Science Center of the University of Massachusetts, Amherst.

These reports present multiple probabilistic scenarios (intermediate, high, extreme, etc.) considering various
future greenhouse gas concentration trajectories. CRAC conservatively advises to use the “high” sea level rise
projection scenario so that the community will be better protected against worst-case scenarios. The sea level
rise projections for the 2070 planning horizon under the high scenario for the 2017 NOAA and 2018
University of Massachusetts Amherst reports are 5.15 feet and 4.30 feet, respectively.

4.2 Increased Storm Event Precipitation
Depths (Intensity & Frequency)

Recently, the Resilient Massachusetts Action Team (RMAT) submitted a draft of the Climate Resilience Design
Standards and Guidelines in August 20207 for public comments. The Massachusetts action team includes
members from the Massachusetts Executive Office of Energy and Environmental Affairs (EEA) and the

6 Town of Nantucket “Coastal Risk Assessment and Resiliency Strategies”, January 2020, https://nantucket-
ma.gov/DocumentCenter/View/35045/Coastal-Risk-Assessment-and-Resiliency-Strategies-Report-January-2020-PDF
7 Resilient Massachusetts Action Team Draft “Climate Resilience Design Standards and Guidelines”, August 2020,
https://www.mass.gov/doc/draft-climate-resilience-design-standards-outputs-and-relationships-for-sea-level-
risestorm/download
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Massachusetts Emergency Management Agency (MEMA). The draft guidance document presents various
methodologies to determine appropriate design criteria for extreme precipitation.

There are three tiered methodologies for determining total precipitation depth for 24-hour design storms.
The first two tiers (Tier 1 and Tier 2) utilize the current NOAA Atlas 14 Precipitation values to estimate the
future rainfall for the 1-, 2-, 5-, 10-, 25-, 50-, and 100-year storms in Nantucket, whereas Tier 3 is an extreme
value analysis of approximately 14 Global Climate Models (GCMs). RMAT currently recommends following
the Tier 2 methodology for determining design criteria values; therefore, Tier 1 and Tier 3 analyses are not
included herein.

The estimated future precipitation depths calculated using the Tier 2 methodology are presented in Table 2
below.

Table 2. 24-hour Storm Event Total Precipitation (in)
2021 (Present Day) & Future Conditions

24 Hour Duration Storm Event
Total Precipitation (inches)

2021 2070 (Tier 2 Method)
Storm Event

Return Period inches inches Percent
Increase

1-Year 2.62 3.20 22.00%
2-Year 3.10 3.78 22.00%
5-Year 3.89 4.75 22.00%
10-Year 4.54 5.54 22.00%
25-Year 5.44 6.64 22.00%
50-Year 6.13 7.48 22.00%
100-Year 6.83 8.33 22.00%

4.3 Recommended Projections of Sea
Level Rise & Climate Change

Sea Level Rise Projections

F&O evaluated pumping station alternatives that will help to relieve flooding issues in the Children’s Beach
watershed while maintaining their operational efficiency under future climate conditions.  F&O recommends
utilizing NOAA’s 5.15 feet sea level rise projection for the planning year 2070. This value aligns with CRAC’s
recommended use of the “high” sea level rise protection scenario and NOAA’s estimation is the more
conservative sea level rise projection of the two data sources.

Additionally, this value aligns with the top elevation of a nearby tide gate (5.1 feet) that reduces backflow
from the Atlantic Ocean into the Children’s Beach watershed. For the purposes of this assessment, EL 5.1
feet is considered the upper threshold of tidal modeling and the worst case tidal scenario for this SMP.  When
flood levels rise above this threshold, the Children’s Beach pumping station could not operate effectively
because the entire area surrounding the facility would be inundated.

Precipitation Projections
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The RMAT Tier 2 methodology was used to estimate future precipitation. This results in a total precipitation
of 3.78 inches and 4.75 inches for the 2-year and 5-year storm events in the 2070 planning year, respectively.
These events are hereby referred to as “Future 2-year” and “Future 5-year” storms in this SMP. Use of the
Tier 2 methodology is appropriate for this stage of the project, which includes assessing the performance of
the pumping station and providing recommendations for potential upgrades.

5 Existing Conditions Analysis
The PCSWMM model of the Children’s Beach watershed was used to analyze flooding issues caused by the
previously listed deficiencies in the existing stormwater system and pumping station. The results of the
existing conditions model identified and confirmed key areas of expected flooding and stormwater system
inadequacies in the watershed and were used as a baseline for assessing the effectiveness of proposed
pumping station improvements.

The results are summarized below; the extents of surface flooding are shown graphically on the Figures 2 - 11
provided in Appendix C. It should be noted that surface flooding less than 0.5 inches in depth is not shown in
the figures.  Additionally, the figures show surface flooding related to stormwater surcharging from catch
basins and manholes (i.e. surface flooding due the capacity of the stormwater system be exceeded). The
concentration and conveyance of stormwater runoff prior to entering model elements (i.e. catch basins,
surface channels, etc.) is not shown on the figures.

In general, the results of the existing conditions model showed surface flooding at the following locations for
the typical maximum monthly storm events:

· Northern portions of North Beach Street and Walsh Street
· East Lincoln Avenue

For the 2- and 5-year storm event, the results of the existing conditions model showed surface flooding at the
following locations:

· Northern portions of Willard Street and the intersection of Willard street with Easton Street
· Walsh Street and East Lincoln Avenue
· Various locations on North Beach Street
· South Beach Street between Sea Street and Easton Street.
· Locations on Easton Street west of North Beach Street

In the 5-year storm events, surface flooding is also shown to significantly worsen in the following locations
near the downtown area:

· Easton Street
· North Beach Street (particularly at its intersection with Easton Street)
· South Beach Street (particularly at its intersection with Harbor View Way)
· Spillover of flood waters from Brant Point Wetland
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6 Pumping Station Alternative
The assessment of stormwater management alternatives, which is discussed below, investigates an alternative
for the pumping station configuration and control improvements, and includes a budgetary level cost
estimate.  The recommended pumping station improvements were developed with emphasis placed on
addressing flooding in the watershed.

The original intent in assessing the effectiveness of the proposed improvements was to compare the post-
improvement reductions in surface flooding with the reductions that would have been provided by the
original pumping station assuming it was functional.  The goal was to evaluate, as closely as possible, the
flood reduction impacts provided by the original pumping station design while allowing it to operate under a
wider range of conditions.  However, when the original design parameters were input into the PCSWMM
model, the analysis computations could not be completed due to the pumps rapidly cycling on and off.  This
is a reflection of the deficiencies inherent to the original pumping station design.

In lieu of this data, the proposed improvements were evaluated based on the total volume of stormwater
runoff that needs to be conveyed by the pumping station during the peak rainfall intensity.  The analyses were
then run under a range of pumping capacities to identify what reductions in surface flooding upstream of the
pumping station are possible.

The alternative focuses on improvements to the pumping station to allow runoff to be conveyed quicker and
more efficiently towards the outlet located at Children’s Beach, with less surface flooding in the upstream
areas of the watershed. While there are opportunities to improve stormwater infrastructure elsewhere in the
watershed, the focus of this SMP was solely placed on the Children’s Beach pumping station in its current
location. Brief discussion of other stormwater infrastructure improvement opportunities, including relocating
the pumping station less prone to coastal flooding, is provided in Section 6.4 of this SMP.

6.1 Modular Pumping Station Design

A group of three modular precast concrete pumping stations each equipped with duplex centrifugal 35 Hp
pumps was conceptually designed to replace the existing temporary pumping station composed of a single 10
Hp centrifugal pump.  The pumping station is designed to provide pumping capacity through an initial
module of duplex centrifugal pumps.  As projected flows increase due to sea level rise and climate change
between the present day (2021) and the 2070 planning horizon, additional modules of two pumps can be
incrementally added in parallel to increase firm pumping capacity.

Discharges from the pumps will be modulated through adjustable Crispin plug valves to maintain the pump
functionality in the operating range of the pump curve.  The existing pump chamber will be retrofit with twin
check valves which will allow gravity discharge to the existing 48-inch outfall during periods of low flow from
the interior drainage piping network.  Anti-buoyancy collars will be provided for the concrete structures to
counteract uplift and a new electrical and controls panel including VFDs for pump operation will be installed
adjacent to the existing electrical and control panels.  See Figure 12 in Appendix D for a conceptual layout of
the modular six pump Children’s Beach Stormwater pumping station.
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6.2 Modular Pumping Station Model
Results

Flows from the conceptually designed modular pumping station with all six modular pumps were input to the
PCSWMM model to evaluate their impacts on potential flooding during various rainfall events and tides. The
analyses for the proposed pumping station improvements includes three scenarios for tidal elevations, which
have been applied to each of the storm events.  These scenarios are for the present day (2021) MLW and
MHW (see Section 3.1) and the year 2070 sea level rise (SLR) projection of EL 5.1 feet (see Section 4).

In general, the results of the PCSWMM analyses indicate that the proposed pumping station improvements
help to reduce stormwater flooding in downtown areas in close proximity to the Children’s Beach pumping
station under various storm and tidal conditions.  However, there are minimal, or no measureable,
improvements in locations upland of the downtown area.  Summaries of the simulated flood reductions as a
result of the proposed pumping station improvements are as follows:

· No significant reduction in maximum flood depths for any of the typical maximum monthly storm
event scenarios (MLW, MHW, SLR). The flooding from these storms do not appear to be a result of
an overloaded existing pumping station but rather an insufficient drainage system in the watershed
that conveys stormwater to the pumping station.

· No significant reduction in maximum flood depths for 2-year MLW, 5-year MLW, Future 2-year
MLW, and Future 5-year MLW scenarios.

· Portions of North Beach Street, South Beach Street and their intersections with Easton Street and
Harbor View Way experienced the most significant reductions in flood depth and duration.

o North Beach Street and South Beach Street experienced simulated flood reductions on the
order of 2.5 to 3.5 inches for the 2-year MHW, 5-year MHW, 5-year SLR, Future 2-year
MHW, Future 2-year SLR.

o Flooding occurred on Harbor View Way at the Children’s Beach pumping station under
existing conditions 5-year MHW and 5-year SLR scenarios. The proposed modular pumping
station reduced the flood depths on Harbor View Way by 3.5 to 6+ inches under these same
storm event scenarios.

· Reduction in water levels within wetland area near Brant Point during various storm events and
higher tidal scenarios.

· Reduced the duration of surface flooding in the aforementioned streets and intersections.

The calculated change in surface flooding depth for each of the storm event and tidal scenario combinations
that saw a significant change (flood depth reduction greater than 0.1 feet) are shown on Figures 13-23
provided in Appendix E.

6.3 Budgetary Level Opinion of Cost

A budgetary level opinion of cost has been prepared for the proposed pumping station improvements.  The
opinion of cost is provided in the table below; detailed back up documentation is provided in Appendix F.
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Table 4: Pumping Station Improvements
Budgetary Opinion of Cost*

Description Estimated
Cost -15% +30%

Proposed Improvements
Children’s Beach Pumping Station $3,875,000 $3,300,000 $5,040,000

*Budgetary cost estimates are expected to be within -15 to +30 percent of the actual project cost.  Fuss &
O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over
the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions.  Fuss &
O'Neill's opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss &
O'Neill's experience and qualifications and represent Fuss & O'Neill's best judgment as an experienced and
qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does
not guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from opinions
of probable cost prepared by Fuss & O'Neill.  If prior to the bidding or negotiating Phase the Owner wishes
greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost
estimator.

6.4 Additional Potential Stormwater
Drainage Improvements

The Town of Nantucket must overcome complex challenges in order to become more resilient in a changing
climate. For the Children’s Beach watershed, a properly designed pumping station will contribute to reducing
flooding depths experienced in the area. The existing location of the Children’s Beach Pumping Station poses
a challenge due to its close proximity to the ocean. If the pumping station is to remain in its current location,
the design any improvements to the facility must take into account changing tidal conditions.  It is notable
that much of the area surrounding the pumping station is projected to be partially under water by the 2070
planning horizon.  The design of proposed modifications to the pumping station must be driven, in part, by
these projections.  Design of improvements based on present day rainfall depths and tidal elevations, without
consideration of potential changes in climate, will reduce the useful life span of the facility.

An alternative to improvements to the existing pumping station is to relocate the facility either further inland
or to an area on the coastline with a ground elevation greater than EL 5.1 feet, which is equal to the top of
the tide gate on Harbor View Way and the predicted year 2070 sea level rise.  When tidal elevations rise above
the top of the tide gate the pumping station cannot operate effectively because the entire surrounding area is
inundated.  Since EL 5.1 feet is also the recommended design tidal elevation for future sea level rise, it is
predicted that the frequency in which the pumping station becomes inundated and cannot operate will
increase in the future.  A figure that shows the impacts of the predicted sea level rise is provided as Appendix
G.  In consideration of this, for long-term sustainability, it is recommended that an evaluation be completed
for relocating of the pumping station.

Other opportunities also exist for improvements to the stormwater drainage system within the watershed to
relieve additional stresses placed on the pumping station that exacerbate the current flooding issues. These
include infrastructure improvements, such installing larger storm pipes as well as implementing stormwater
treatment techniques.  For example, the volume and peak flow of runoff being conveyed to the pumping
station can be reduced by utilizing stormwater storage and infiltration. Storage facilities reduce peak flows by
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temporarily storing the runoff and releasing slowly through specifically design outlet structures. Surface
storage can be used in low-lying undeveloped areas.  In more highly developed areas, subsurface storage can
be provided using buried chambers if the subsurface composition is suitable. While infiltration facilities
temporarily store stormwater as well, they are also designed to allow the stormwater runoff to infiltrate to
groundwater. This has the added benefit of reducing both peak flows and the total volume of water to be
conveyed to the pumping station.

Another means of reducing the volume and peak flow of stormwater conveyed to the pumping station would
be to redirect a portion of the Children’s Beach drainage system to an adjacent drainage system, natural
storage areas upstream of the pumping station, or to a new outfall.  Redirecting flow to an adjacent drainage
system or natural storage areas would have to be carefully evaluated to ensure that there would not be adverse
impacts to those systems, and surrounding areas. Separating a portion of the Children’s Beach drainage
system and discharging it through a new outfall would require identifying a feasible location(s) that would
preferably be on Town property to avoid the need for easements on privately owned property. The
permitting requirements for installation of a new outfall would also have to be evaluated in a future watershed
study.

Improvements to the efficiency of the existing stormwater conveyance system can also be made to help
reduce localized surface flooding in streets. These improvements could include fixing incorrectly pitched pipe
slopes, increasing pipe sizes, removing obstructions in piping, and installing deeper sumps in shallow catch
basins.

7 Conclusions
The existing stormwater drainage system and the proposed improvements to the Children’s Beach pumping
station have been analyzed using models developed using the PCSWMM software.  The results of the
proposed conditions analyses have been compared to the existing conditions results to evaluate the response
and efficiency of the proposed pumping station improvements.  In general, the results of the proposed
conditions model show a reduction in peak flood depths and reduced durations of flooding in the downtown
area close Children’s Beach pumping station.  The results also show that there would be no meaningful
improvements in areas further upland in the watershed.  The extents of flooding for the existing conditions
and calculated flood depth reductions for the proposed scenarios are shown in figures provided in Appendix C
and Appendix E.

The results of the analyses also indicate that increasing the pumping station capacity alone, by adding
additional pumps or installing larger ones than those proposed herein would not provide significantly better
results.  The effectiveness of the proposed pumping station, however, could potentially be increased if other
improvements were made to the upstream stormwater drainage system.  It is also important to note that the
effectiveness of the proposed alternative is heavily dependent on routine maintenance of the stormwater
system to remove debris, sedimentation, and deficient infrastructure.  The existing and proposed conditions
models assume the drainage systems are clear and free of debris.

It is important to emphasize that the scope of this SMP is limited to evaluating potential improvements to the
pumping station in its existing location off of Harbor View Way.  However, during the completion of the
watershed analyses and preparation of this report, guidance for future sea level rise was adopted by the
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Nantucket Coastal Resiliency Advisory Committee (CRAC) and the Nantucket Select Board.  Based on that
guidance, the pumping station in its current location is predicted to be increasingly at risk of being inundated
by tidal flooding.  When this happens, the pumping station cannot operate effectively.  In consideration of
these concerns, it is recommended that before completing improvements to the existing facility, an evaluation
be performed for the feasibility of moving the pumping station further inland to an area that will be less
susceptible to coastal flooding and future sea level rise.
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Appendix A

 Subcatchments Overview
Existing Conditions



Fig. 1
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Appendix B

CRAC Recommendation to Nantucket Select Board



Coastal Resilience Advisory Committee (CRAC) recommendation to Select Board 
 
Recommendation 
Pending the Select Board’s acceptance of a detailed Coastal Resilience Plan and its specific project 
recommendations (for which an RFP is currently in the procurement process), the CRAC proposes the 
following recommendation to the SB:  
“The CRAC recommends all Town Departments, Boards, Commissions and Committees and any service 
providers, contracted engineers and consultants need to be aware of and need to use the NOAA 
“High” scenario to accommodate current storm surge as well as Sea Level Rise in their decisions, 
deliberations and planning. These data are periodically updated by NOAA and will be posted on the 
CRAC page on the Town’s website.” 
 
Intent 
The purpose of the recommendation is to supplement FEMA flood elevations as FEMA flood elevations 
do not include sea level rise.  
 
Supporting information  
 
Sea Level Rise (SLR) data and Coastal Resilience strategies are listed in the Town of Nantucket Coastal 
Resilience Risk Assessment and Strategies report that was received by the Town in January 2020: 
https://www.nantucket-ma.gov/DocumentCenter/View/35045/Coastal-Risk-Assessment-and-Resiliency-
Strategies-Report-January-2020-PDF. This is now a guiding document for CRAC and is a reference for all 
Town staff and vendors to make public infrastructure and private construction & development projects 
more resilient to Sea Level Rise and coastal flooding. Projects should look at the Sea Level Rise scenario 
and risk tolerance that is appropriate for the expected service life of the project.    
 
Nantucket Sea Level Rise Scenarios  
 
NOAA has developed Sea Level Rise scenarios specific to Nantucket. Due to the orientation of the 
harbor, and the position of the island off the Northeast coast, the island is projected to experience 
higher levels of Sea Level Rise than the global average. 
 
NOAA (2017) SLR scenarios are presented in Table 1. The relative sea level rise scenarios shown in this 
table are derived from the 2017 NOAA Technical Report NOS CO-OPS 083 “Global and regional sea level 
rise scenarios for the United States” and use the same methods as the U. S. Army Corps of Engineers Sea 
Level Rise Calculator.  2017 NOAA report available here 
https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_th
e_US_final.pdf 
 
The CRAC recommends following the “High” NOAA scenario to accommodate current storm surge as 
well as Sea Level Rise. (See Storm frequency and impact on SLR section on the next page). The upward 
trend in sea level rise also worsens the impact of storm surge, high tides and wave action. Use the table 
as a guide for selecting the elevations that are appropriate for the lifespan of the project, project risk 
tolerance and the project’s adaptive capability.   
 
 



Table 1. NOAA SLR scenarios. All elevations are in feet above local mean sea level (LMSL) relative to year 
2000.  

Year Low Int-Low Intermediate Int-High High Extreme 
2000 0.00 0.00 0.00 0.00 0.00 0.00 
2010 0.16 0.20 0.26 0.36 0.43 0.46 
2020 0.36 0.43 0.59 0.79 0.92 0.95 
2030 0.52 0.62 0.92 1.21 1.48 1.64 
2040  0.72 0.85 1.28 1.77 2.26 2.49 
2050 0.89 1.05 1.71 2.36 3.12 3.54 
2060 1.08 1.31 2.17 3.05 4.13 4.82 
2070 1.21 1.51 2.66 3.81 5.15 6.17 
2080  1.38 1.71 3.22 4.66 6.36 7.71 
2090 1.48 1.87 3.77 5.58 7.74 9.51 
2100 1.57 2.03 4.33 6.56 9.25 11.42 

 
 
Storm frequency and impact on SLR 
 
Critical infrastructure, high value infrastructure, infrastructure with long life expectancy, infrastructure 
that would not tolerate flooding, or other infrastructure that is currently not in a flood zone but is near a 
flood zone may need to be designed to resist the combination of SLR and storm impacts.  
 
The U.S. Army Corp of Engineers (USACE) commissioned a report published in 2014 called “North 
Atlantic Coast Comprehensive Study”. Phase 1 of the report, “Statistical Analysis of Historical Extreme 
Water levels with Sea Level Change”, looks at historical water levels and combines that data with storm 
surge modeling. This differs from many other SLR projections that are limited to increases in mean sea 
level and do not estimate high water elevations during future storms. The report projects to the year 
2114, looking out 100 years from the report’s baseline year. This data is for the North Atlantic area, and 
not Nantucket specific.  
The USACE report is available on the Town website https://nantucket-
ma.gov/DocumentCenter/View/36719/North-Atlantic-Coast-Comprehensive-Study-Phase-1-Report-
Statistical-Analysis-of-Historical-Extreme-Water-levels-with-Sea-Level-Change-PDF  
 
 
Storm Surge 
 
Storm events, particularly from the Northeast, have the potential to temporarily increase the water level 
in Nantucket Harbor and cause flooding. Stormtide stacking may also occur when the wind does not 
allow the low tide to release high tide waters from the harbor. Subsequent high tides can “stack” more 
water in the harbor and compound flooding. Stormtide pathways were studied and added to the Town 
of Nantucket GIS online mapping system, which can be accessed here to evaluate potential risk to 
developments and projects: https://www.nantucket-ma.gov/151/GIS-Maps  
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Appendix C

Extents of Surface Flooding
Existing Conditions



Fig. 2



Fig. 3



Fig. 4



Fig. 5



Fig. 6



Fig. 7



Fig. 8



Fig. 9



Fig. 10



Fig. 11
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Appendix D

Pumping Station Improvements Concept Design
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Appendix E

Simulated Changes in Flooding Depth with
Proposed Pumping Station Improvements
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Appendix F

Budgetary Opinion of Construction Cost



BUDGETARY OPINION OF COST SHEET: 1 OF 1

PROJECT: Children's Beach Stormwater Pump Station 04/09/21
LOCATION:  Nantucket, MA JBS
DESCRIPTION: KAM

20171100.S11

NUM.
UNITS OF

UNITS

PUMPS LS 1 $547,690
Centrifugal Pumps - Flygt 35 hp  NP3202LT~3618
Base Elbow & 3-inch Guide Rail Brackets
Check Valves - Flygt 16-inch SS Ball type
Plug Valves - Crispin 16-inch w/ gear
drive & 2-inch drive nut
SS Guide Rails 3 inch NPT size
Misc Piping Fittings & Supports

PIPING LS 1 $116,550
Inlet Piping 48 inch HDPE
Discharge Piping 24 inch HDPE
Discharge Piping 16 inch DIP
Adapter Fittings DIP flanged

ELECTRICAL & CONTROLS LS 1 $135,000
Elec. Power & Controls w/ VFD's & cellular SCADA
UG Electrical Conduit for Power & Controls
Concrete Base for Panels (mount above flood level)

WET WELLS & DISCHARGE CHAMBER (inside dimensions shown) LS 1 $902,000
Pre-Cast Wet Wells 10'Wx20'Lx18H w/ uplift protection
Delivery to New Bedford
Hatchway(s) & Baffles
Pre-Cast Discharge Chamber 12'Wx14'Lx12'D w/ uplift
Delivery to New Bedford
Hatchway(s) & Baffles
Pre-Cast Manholes for 48" PIPE -8'DIAMx12'H
Delivery to New Bedford
MH Cover
Pre-Cast Base for Electrical Enclosures (20x6x6 FT)
Delivery to New Bedford

MODIFY EXISTING WET WELL
Duck Bill Valves 36 inch (Red Valve TF-1 flat bottom) LS 1 $59,000

GENERAL CONTRACTOR  - RB Our
Project Management, Site Work and Installation $1,130,500
Mobilization/Demobilization
Transport Precast To Island (RT for Barge & Tug)
Equipment Back to Shore
Job Superintendant (w/ overnight/travel)
Cranes & Equipment
Sheet Pile/Coffer Dam
De-Watering
PS By-Pass
Electrician

OH, TRANSPORT AND ISLAND MARKUP (25%) LS 1 $199,810

TOTAL CONSTRUCTION COST $3,100,000
ENGINEERING/LEGAL/ADMINISTRATIVE (25%) $775,000
SUBTOTAL $3,875,000

TOTAL COST (-15% TO +30% ROUNDED)        $3,300,000 TO $5,040,000

not guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by
Fuss & O'Neill.  If prior to the bidding or negotiating Phase the Owner wishes greater assurance as to Total Project or Construction Costs,
the Owner shall employ an independent cost estimator.

ITEM DESCRIPTION TOTAL
COST

judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does

Concept Future Modular Stormwater Pumping Station

Since Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over the Contractor(s)'
methods of determining prices, or over competitive bidding or market conditions, Fuss & O'Neill's opinion of probable Total Project Costs
and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best

Notes:

DATE PREPARED:

ESTIMATOR:
CHECKED BY:
PROJECT NO.:

F:\P2017\1100\S11\Opinion of Cost\CBPS-Future Station-Opinion of Cost-Budgetary.xlsx 4/9/2021



F:\P2017\1100\S11\SMP\Childrens Beach SMP_Rev 20210625.docx

Appendix G

Inundation Areas Related to Predicted Future Sea Level Rise
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